Study Design. Systematic review. Objective. To define preoperative factors predicting clinical outcome after lumbar spinal stenosis (LSS) surgery.
Lumbar spinal stenosis (LSS) is the most common reason requiring lumbar spine surgery in adults older than 65 years. 1 Good to excellent results have been reported on average in 64% of cases. 2 Studies evaluating the predictors of LSS surgical outcome generally have been retrospective and have considered only a limited number of potential predictors. 3 An attempted meta-analysis of surgery for LSS in 1992 could identify no predictors, including only 3 clearly prospective studies. 2 In the metaanalysis conducted in 1997 comparing surgical procedures for degenerative LSS, there was also the finding that patients with multiple symptoms had poorer overall result irrespective of the surgical method, 4 indicating that preoperative factors may independently predict postoperative outcome. Even though prognostic aspects have been better considered in articles published during the last decade, there has been no systematic review of predictors in LSS. Systematic reviews are applicable to all types of research design, and a methodology has been developed also for studies on prognostic variables (factors). 5 The preoperative predictors are crucial because they are the only information available before the operation. Preoperative symptoms, radiologic and clinical findings, and other patient-centered relevant matters combined with the physician's experience all influence the decision on whether surgical treatment or even a consultation is appropriate.
The purpose of this review was to identify preoperative predictors of prospectively studied outcome of LSS
Results
All the original studies in the results section are HQ studies and the reported predictors have a statistically significant association (P Ͻ 0.05) with the outcome, unless otherwise stated. Details of the studies are presented in Appendix 3.
Results of the Search
A total of 885 abstracts from databases were found. All the potential articles were read, and ultimately 21 were included (Appendix 4). More than 85% of studies were excluded mostly because they were retrospective, the indication was not LSS, or they were not original studies.
Methodologic Quality
Eight (38%) of the 21 articles were graded as HQ (Appendix 3A). Quality percents of each article are presented in Appendix 3. The percentages of articles fulfilling each of the 13 criteria are presented in Table 2 . There was a clear variation in the amount of predictors and used outcome measures. Five of eight HQ studies had a minimum of 2-year follow-up. Predictors Predictors, their predictive values, used outcome measures, and number of original articles are presented in Table 3 .
Radiologic Predictors. Pronounced stenosis of the spinal canal (anteroposterior diameter Յ6 mm in myelography) predicted less postoperative pain (5-year follow-up). 7 Dural tube cross-sectional area Ͻ70 mm 2 in magnetic resonance imaging was associated with better postoperative Oswestry score compared with patients having cross-sectional area Ͼ70 mm 2 . 8(LQ) Stenosis classification (acquired/mixed), 9 (acquired/congenital/mixed), 10 type of stenosis (lumbar stenosis; lumbar stenosis and herniated disc; lateral recess stenosis), 11 and minimal/ mean canal diameter 9 had no predictive values in terms of several outcome measures. A greater degree of preoperative scoliosis predicted more postoperative back pain; the extent of preoperative spondylolisthesis showed no consistent association with back/leg pain and satisfac- tion. 12 Preoperative scoliosis had no association with walking capacity, symptom severity, or satisfaction. 3 Amundsen et al assessed many radiologic parameters but could detect no association with outcome (degenerative changes at different parts of vertebral segment, occurrence of pseudospondylolisthesis, occurrence of transition vertebrae, type of stenosis, occurrence of redundant nerve roots, degree of narrowness, root affliction, and measures of different dimensions of the spinal canal).
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Health, Functional Ability, and Somatic Comorbidity. Better preoperative walking capacity predicted better postoperative walking capacity 3, 14 and improved satisfaction (related to current state). 3 Greater preoperative cardiovascular comorbidity (and overall comorbidity only in univariate analysis) predicted worse walking capacity, treatment satisfaction, and more severe symptoms. 3 Preoperative better self-rated health (scale: excellent, good, fair, poor) was associated with better outcome (walking capacity, symptoms, treatment satisfaction). 3 A disorder affecting walking ability (hip or knee arthrosis, neurologic disease, cardiopulmonary disease) predicted worse postoperative pain. 7 At the 6-month follow-up, more extensive medical comorbidity associated with poorer treatment satisfaction, 15(LQ) and less comorbidity with better global function.
14 With respect to comorbidity, only 1 LQ study reported no association with outcome.
9(LQ)
Depression and Psychologic Variables. Baseline depression (Zung Depression Scale) was associated with more pain at the 6-month follow-up. 14 Depression measured with a 3-item scale was associated with worse treatment satisfaction (P ϭ 0.05) and more severe symptoms in a multiple linear regression model; in univariate analysis, an association with poorer walking capacity was also noted. 3 A higher depression score (Self-Rating Depression Scale) was associated with poorer global satisfaction in univariate but not in multivariate analysis.
15(LQ)
Patients with many preoperative expectations, particularly among patients with low baseline function, reported more improvement in postoperative function than patients with few expectations. More preoperative ambitious expectations for postoperative physical function were also associated with improved postoperative functional ability and satisfaction. Conversely, having more numerous pain relief expectations was associated with more postoperative pain.
14 Patients with unrealistic preoperative expectations of the outcome of their surgery (general health, subjective functional ability, life satisfaction) tended to have lower levels of postoperative satisfaction.
16(LQ)
Symptoms. In lateral stenosis, shorter duration of symptoms predicted less postoperative pain. 17, 18(LQ) In central stenosis, 1 article reported a nonsignificant tendency toward better outcome (sciatica-claudication Ͻ4 years), 7 but no association with outcome was reported in 4 articles. 9, 13, [19] [20] Back pain predominance was associated significantly with worse satisfaction related to results of surgery. 15(LQ) Patients with no preoperative back pain had a tendency toward better outcome, 7, 21(LQ) however, without significant values presented. In 2 studies, localization of pain had no association with outcome (several outcome measures). 3, 20(LQ) Other Predictors. Age had no association with outcome in 4 HQ studies 3, 7, 13, 22 and in 7 LQ studies. 9, 10, 15, 18, 20, 21, 23 Iversen et al reported a significant association between younger age and better postoperative walking ability. Men had better postoperative walking ability. 14 Gender had no association with outcome in 4 HQ studies 3, 11, 13, 22 and in 7 LQ studies. 9,10,15,18 -20,23 Education had no association with outcome, but higher income associated with poorer postoperative walking ability, treatment satisfaction, and greater symptom severity. 3 No associations were observed with the findings in clinical examination, 3, 13 marital status, 13 obesity, 11 sedentary work (however, more sedentary workers returned their previous work), 17 workload (not specified), 13 ,18(LQ),22 time off work, 13, 18(LQ) and smoking.
9(LQ),13,20(LQs) Regular consumption of analgesics in patients with central stenosis predicted more postoperative pain, 18 (LQ) however, with no statistical significance presented. The recovery of extensor hallucis longus (L5)-power was associated with diagnosis (central stenosis, lateral stenosis, and herniated nucleus pulposus [HNP] ). In the 2-year follow-up, the total recovery was 0%, 0%, and 56%, respectively. The partial recovery was 0%, 80%, and 28%, respectively. The result was reported statistically significant between diagnoses, including the HNP group. 19 (LQ) Lateral stenosis predicted nonsignificant inferior results compared with LSS and LSS ϩ HNP.
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Discussion
The predictive value (negative, positive, neutral) of each predictor in the original study was simply extracted by patient-centered outcome measures such as pain, functional ability, and satisfaction as described in the original articles. In earlier meta-analyses, 2,4 the overall outcome was evaluated on a 3-grade scale (excellent-good, fair, poor) of pain and physical activity, but the specific predictive value of each predictor with respect to separate main outcome measures was not reported, obviously because of very heterogenous use and limited reporting of outcome measures. In addition to pain and disability, satisfaction as an outcome measure is also recommended for standardized use in low back pain research, 24 which is increasingly used in recent decade. We think that identifying first the predictors, and then reported specific predictive values according to used main clinically relevant outcomes, is important because one predictor may predict better postoperative functional ability, but not less pain, for example. Thus, if the predictive value of the predictor is in that way outcome-specific, the comparing or pooling data of articles studying the same predictors with different kind of outcome measures is not judged in our opinion. Consequently, when the predictor has negative or positive predictive value, the used outcome measure should report in the same context, as well as the postoperative time of follow-up. In all 8 HQ articles of our review, a minimum of 6 predictors were studied in each article, and 7 of 8 articles used Ն4 outcome measures (Table 2 ). Better self-rated health, higher income, and greater cardiovascular comorbidity were the only predictors that had an influence on all used 3 main outcome measures (walking capacity, treatment satisfaction, symptom severity) of the same original study. Depression and walking capacity were the only predictors reported in 2 HQ studies. Depression predicted poorer outcome. Walking capacity was studied as a predictor but also used as an outcome measure. A better preoperative walking capacity predicted better postoperative satisfaction and walking capacity.
Our main intention was to reach those predictors presented in only prospective studies. We considered only statistically significant predictive values (P Ͻ 0.05), even if it was reported in only 1 HQ study. Nonsignificant predictive values might due to factors such as limited number of patients and different determinations of outcome measures and are not at all a conclusive proof that the predictor in question indeed possesses no predictive value. Therefore, even though there were a few additional reports not showing predictive value for the same predictor even with the same outcome measures, we did rely on a statistically significant result in a HQ study reporting significant predictive value. As an example of this, male gender and younger age were associated with better postoperative walking ability in 1 HQ study. 14 There were 4 HQ and 7 LQ articles reporting no predictive value for both age 3,7,9,10,13,15,18,20 -23 and gender. 3,9 -11,13,15,18 -20,22,23 Two of the former HQ studies reporting neutral predictive value for age 3, 7 had walking capacity as an outcome measure, in contrast to the one showing an association. Respectively with gender, only one of the latter HQ studies 3 used and reported walking capacity in contrast to the one having association. These two predictors did not predict pain, satisfaction, and functional ability except walking. In general, there were no opposite predictive values (i.e., positive vs. negative) with respect to any factor in our review.
In literature, female gender was reported as a negative predictor according to Beaujon score (measuring pain, neurologic deficit, medications, and quality of life as a summary score) and low back pain; 25 back and leg pain improvement, and Oswestry Disability Index. 26 Katz et al stated that women are operated at a more advanced stage in the course of their disease but fared as well as men. 27 Male gender doubled the relative risk of dying after the operation according to retrospective study by Jansson et al. 28 The other mentioned factors in that study were age, surgical complexity, and time period when operation was done. Also, age over 80 years and complexity of surgery increased postoperative mortality risk. However, comorbidity was not adjusted. 28 Since many predictors were continuous or ordinate variables in the original studies, we were obliged to name some predictors with such elusive terms as "less comorbidity" or "better reported walking capacity," which terms are used in original articles because obviously no more exact cutoff values could not be defined. The more clear-cut predictors were depression, a disorder influencing walking ability and male gender. An example of a statistically continuous predictor is shorter preoperative duration of symptoms, which predicted less postoperative pain in lateral stenosis only. The reported mean durations of back and leg pain were 54 months (range, 1-480) and 30 months (range, 1-150), respectively. 17 In another example, long preoperative duration of sciatica in lateral stenosis associated with worse outcome (pain), among patients having a mean duration of symptoms of 30 months. 18(LQ) No exact cutoff values, after which the prognosis is poorer, could be determined. Furthermore, the back and leg pain were not reported separately in those original articles. However, leg pain duration of less than 30 months may be considered as a positive predictor in lateral stenosis, although this result need to be confirmed in future studies.
Predominance of back (as opposed to leg) pain was a negative predictor for satisfaction related to result of surgery in 1 LQ study 15(LQ) being in agreement with other reports not included in this review. 25, 29 Increased comorbidity has been reported to be a predictor for poor outcome, 30 and underlying subclinical vascular factors may be involved in the complaints after LSS surgery.
9(LQ) Cardiovascular comorbidity was the most common reason (46%) of death after LSS surgery, the total fatality rate within 30 days being 3.5 per 1000 operations. 28 Arinzon et al reported poorer surgical outcome with elderly LSS diabetic patients compared with elderly nondiabetics, but the outcome also depended on other comorbidities. 31 In our review, depression, cardiovascular comorbidity, and a disorder affecting walking ability were "specific" comorbid predictors.
When a symptomatic comorbid disease is present as a confounding factor in addition to LSS, the question arises do the outcome scores measure in a valid manner the change of pain/functional ability attributable to the decompressive LSS operation? In our opinion, there is a speculative possibility that the negative predictive value of somatic comorbid conditions may be at least partly the straight influence of comorbid disease to outcome measures. For example, the differentiation of pain source in symptomatic coxarthrosis and LSS is sometimes difficult. Cardiovascular symptoms have been reported to limit walking capacity directly, but the mechanism through which cardiovascular comorbidity leads to persistent pain is only suggested. 3, 32 In psychologic disorders, the same question of the effect of comorbidity on the outcome scores arises. Patients with pure stenosis reported better postoperative quality of life than patients having concomitant diseases. 33 Patients with higher distress reported greater disability. 34 Thus, there is still the speculative possibility that the depressed patient enjoys the same "objective" benefit of surgery but nonetheless reports a poorer outcome because of depression. Another explanation of poorer prognosis of patients with comorbid conditions is that the comorbid disease may influence on postoperative recovery. Whether surgery benefits patients with comorbid conditions, despite of their poorer prognosis, as well as those without can be answered only in a randomized trial.
The rather rare objective outcome measures were treadmill test, 8 working ability, 11, 13, 17, 22, 35 and neurologic/clinical examination. 11, 13, 17, 22, 25, 36 No predictors were identified for these outcome measures. The recovery of extensor hallucis longus power was the only objective outcome measure having association with the diagnosis.
19(LQ)
Criteria List
The criteria of Borghouts et al 6 were modified for the purposes of our review. The quality of a study was based on internal (methodologic) and external (generalizability) validity. The homogeneity of the studies was enhanced by our restriction to prospective design with all patients being at the same "operative" stage of their disease. Our framework for assessing internal validity of prognostic studies also fulfilled the criteria presented by Altman, including the sampling of patients, defined prognostic variables, follow-up times, outcomes, comparators, and as well as analysis. 5 However, we excluded the intervention itself as the assessment of the effect of surgery demands randomized controlled trial study design.
The only predictor with statistically significant predictive value that did not occur in HQ studies was back pain predicting worse patient's clinical satisfaction.
15(LQ)
Limitations of This Review A potential limitation might be due to an incomplete literature search. We think, however, that especially PubMed and other five databases include the most important articles of this field. We assessed articles in English, Finnish, French, German, Spain, and Swedish. Articles written in other languages may have been missed. The reviewed literature likely does not include all possible predictors, and it is also possible that all predictors are not yet studied in prospective setting. We focused only in preoperative predictors. In addition to operation type itself, other preoperative predictors (e.g., duration of operation) and also postoperative predictors (e.g., rehabilitation) may have also influence on outcome. This review do not explain the mechanisms in which way predictors influence on outcome.
Usefulness of Results and Recommendations
The present study may help clinicians in their assessment of prognosis of a patient when considering surgical treatment. However, prognostic studies are not designed to answer the question what is the indication for surgery. This review may be also useful in planning future studies on prognosis after surgical treatment of LSS. The notification that predictive value of one predictor may be different between (main) outcome measures is important to recognize. Attention should be paid to the use of all relevant patient centered outcome measures before and after surgery, and the evaluation of comorbid conditions. However, this may not be feasible if the comorbid disease has a low prevalence in the study population.
Conclusion
The outcome of surgical treatment of LSS was assessed mainly by using subjective outcome measures. Next predictors, for 2-to 5-year follow-up, were identified (6-month follow-up presented separately). Predictors are italicized.
Predictors Reported at Least in 2 HQ Studies
1.
Reported walking capacity. Better preoperative walking capacity predicted better postoperative capacity in 2 HQ studies and better satisfaction in 1 HQ study. 2. Baseline depression predicted more pain in 1 HQ study (6-month follow-up); worse symptom severity, less treatment satisfaction, and poorer walking capacity (univariate analysis) were reported in another HQ study, and less global satisfaction (univariate analysis) in 1 LQ study.
Predictors Reported in 1 HQ Study
Better self-rated health and higher income both predicted less severe symptoms, better walking capacity, and treatment satisfaction; greater cardiovascular comorbidity was a negative predictor with respect to the same 3 outcome measures in the same original study. Less overall baseline comorbidity predicted better global function in 1 HQ study and better treatment satisfaction in 1 LQ study. A disorder influencing walking ability predicted poorer postoperative pain. Pronounced stenosis predicted less postoperative pain in central stenosis (1 HQ study) and better postoperative Oswestry Disability Score in 1 LQ study. Scoliosis predicted more severe postoperative back pain.
In 6-month follow-up, preoperative expectations predicted also subjective outcome, and male gender and younger age predicted better postoperative walking ability.
The predictive value may be outcome specific; thus, the use of all relevant outcome measures is recommended when studying predictors of LSS.
Key Points
• Prospective studies of preoperative predictors of lumbar spinal stenosis surgery were systematically reviewed. The computerized search identified 21 eligible studies, which were assessed with predefined criteria list as high-quality (HQ) or lowquality (LQ) studies.
• Eight articles were assessed as HQ studies. The predictors appearing in HQ studies were considered to be the main results.
• Depression and walking ability were independent predictors in two original HQ studies. Predictors reported in one original HQ study were cardiovascular comorbidity, overall comorbidity, a disorder influencing walking ability, self-rated health, income, severity of central stenosis, and scoliosis.
• Better walking ability, self-rated health, higher income, less overall baseline comorbidity, and pronounced stenosis predicted better subjective outcome. Depression, greater cardiovascular comorbidity, a disorder influencing walking ability, and scoliosis predicted poorer subjective outcome. Male gender and younger age predicted better postoperative walking ability.
• The predictive value may be outcome-specific. Thus, the use of all relevant outcome measures is recommended when studying predictors in lumbar spinal stenosis. Maximum 13 points. High quality article Ն7 points (pts).
Estenosis lumbar (FREE)
One point (ϩ) for each item (A-I), except C maximum 2 pts, D maximum 2 pts, F maximum 3 pts.
Study Population
A) Selection of population
Positive, if patients were (clinically) examined during 1 year before operation. Also positive in case of a heterogenous population (survival cohort) for which subgroups were identified and analyzed. B) Description of inclusion and exclusion criteria Positive, if i) in inclusion criteria, mentioned at least quality of symptoms and radiological diagnostic method (myelography, CT, MRI) AND ii) exclusion criteria mentioned D) a) positive, if available information on clinical course, for every (sub)group, was Ն 100 patientyears (number of patients followed-up, multiplied by the follow-up duration [in years]). b) positive in case 2 or more subgroups were similar at baseline and compared for the difference in 1 prognostic factor, and the total available information on clinical course was Նpatient-years for every reported (sub) group (number of patients followed-up, multiplied by the follow-up duration (in years). Also positive if no (sub)group analysis was made in case of a homogeneous cohort at baseline for at least: presented for completers and those lost to followup/drop-outs, or no drop-outs/lost to follow-up. Lost to follow-up/drop-outs: all patients of the assembled cohort minus the number of patients at the main moment of health status measurement for the main outcome measure, divided by all patients in the assembled cohort.
Outcome Measures
G) Positive, if at least 4 of the following 8 items were used as outcome measures, AND at least 1 subjective AND 1 objective outcome measure used. Subjective outcome measures: 1) pain 2) subjective benefit for surgery, 3) quality of life 4) self-reported functional status.
Objective outcome measures: 5) ability to work 6) physician's clinical assessment 7) treadmill testing or in some other way measured walking distance; OR other acceptable disability measurement 8) consumption of analgesics or use of medical services reported. H) positive if frequency or percentage (or mean and SD/ CI) of at least 4 of the following 8 outcome measures were used for each follow-up measurement: Subjective outcome measures: 1) pain 2) subjective benefit for surgery, 3) quality of life 4) self-reported functional status.
Objective outcome measures: 5) ability to work 6) physician's clinical assessment 7) treadmill testing or in some other way measured walking distance; OR other acceptable disability measurement 8) consumption of pain killers or use of medical services reported.
Data Analysis
I) Positive if adjusted proportions were provided. To adjust for prognostic factors, appropriate techniques like logistic regression or Mantel-Haenzel were used (the number of events in the model, should be at least 10 times the number of prognostic variables studied). Also positive if unadjusted proportions of subsets were similar for Ն50% prognostic factors reported at study and assessed by a Chi-square test or if no subsets were presented in the case of a homogeneous cohort at baseline, for Ն50% prognostic factors reported at study. 
B. Randomized Controlled Trial (HQ) Including Predictors for Postoperative Outcome of Operated LSS (n ‫؍‬ 1)
Amundsen (2000) i) 19 patients with severe symptoms were selected for surgical treatment, and 50 patients with moderate symptoms for conservative treatment; 31 patients were randomized between conservative (n ϭ 18) and surgical (n ϭ 13) treatment groups Quality ϭ 69% ii) Surgical treatment: standardized for the purpose of nerve decompression by partial/total laminectomy, medial facetectomy, discectomy, and/or removal of osteophytes from the vertebral margins or facet joints. One-level 8%, 2-level 52%, 3-level 29%, 4-level 11%. No fusions. Postoperatively, a hyperextension thoracolumbar orthosis was used and after 1 week, the patients were transferred to the rehabilitation department for a period of 1 mo. Sitting was not allowed during this period. No specific physiotherapy was given except instructions and "back school". Conservative treatment: The same type of orthosis as above was fitted, and transfer to the rehabilitation department for 1mo was done. The orthosis was worn during the day for all activities, and patients were encouraged move around normally. No specific physiotherapy was given except instructions and "back school". The patients were observed daily by the physiotherapists and 3 times a wk by a physician. After 1 mo (both groups), the patients were discharged from the hospital. Further treatment was identical for both groups consisting of wearing the orthosis for 2 more mos. After that, physiotherapy started which consisted of general physical training. No attempt was made to improve mobility of the spine, and the patients were instructed to try holding the back in a slightly kyphotic position iii) Pain (verbally, visual analogue scale); claudication distance, effect of bending forward/backward; employment status; neurological examination; subjective evaluation (better/worse/unchanged); Changes were recorded. The overall result was summarized according to the aforementioned data (excellent/fair/unchanged/worse) Clinical predictors Physical findings Lasegue's sign Level of spinal protein
Predictors for the final outcome were not found Lumbar spinal stenosis: Conservative or surgical treatment? N (surgical) ϭ 32 N (conservative) ϭ 68 F ϭ 10 yrs
To identify the short and longterm results after surgical and conservative treatment and followed for 10 yrs ( Herkowitz (1991) i) Comparative, consecutive study Quality ϭ 46% ii) Decompressive laminectomy (n ϭ 25), or decompressive laminectomy ϩ bilateral lateral intertransverse-process arthrodesis with bone graft; postoperative management was same for both groups; progressive walking (10 to 20 min, twice daily) during the first 4-6 weeks; exercises on a stationary bicycle or in water were begun at 6-8 weeks, and exercises for gentle flexion of the spine and strengthening of the abdominal muscles were added at 8 to 12 wks; no brace or corset was used. iii) Back/leg pain measured separately with scale 0-5 (0 ϭ no pain; 5 ϭ severe pain); operative result measured with 4-grade scale (excellent ϭ unrestricted activity and/or complete pain relief in back/legs; good ϭ occasional discomfort (back/leg) necessitating non-narcotic medication, major improvement with preoperative condition, and resumption of unrestricted activity; fair ϭ intermittent discomfort; improvement compared with preoperative condition; restrictions of activity, and occasional need for non-narcotic medication; poor ϭ major discomfort, nonnarcotic or occasional narcotic medication; no improvement, ii) Decompression technique included complete excision of the ligamentum flavum through a modified laminotomy iii) 3-grade scale (good-excellent ϭ absent or occasional mild back and leg pain; to be able to ambulate Ͼ1 mile or 20 min, no restriction of usual activities; fair ϭ persistent mild back/leg pain, ambulation endurance Ͻ1 mile or 20 min; some mild restrictions in their customary physical activity; poor ϭ little to no pain relief from surgery, major activity limitations, or both.
( Quality ϭ 15% ii) Posterior decompression for LSS (83% bilateral,17% unilateral; fusion in 6%; 77% had Ն2 levels and 23% 1 level decompressed; 7 patients chose conservative treatment) iii) The patients were asked to rate the percentage of improvement they expected after surgery at 6 wks, 6 mos, and 1 yr on a 5-point Likert scale (range (%): 0 ϭ no improvement, 100 ϭ full improvement) with respect to function, general health, pain and life satisfaction; in addition, they ranked how satisfied they expected to be, how confident they were in achieving a satisfactory outcome, and how important such an outcome was to them (5-point Likert scale based on percentage improvement); Oswestry Disability Index (function), SF-36 General Health Questionnaire (leg and back pain separately with visual analogue scale, general health) and Cantril Life Satisfaction scale were measured at every review stage and the actual and expected score was compared Preoperative expectations of outcome measured by:
Patients frequently had unrealistic expectations and as a consequence tended to have lower levels of satisfaction. 
APPENDIX 4
Articles Included in the Systematic Review B indicates beta coefficient; EHL, extensor hallucis longus; F, latest follow-up; HNP, herniated nucleus pulposus; LSS, lumbar spinal stenosis; NS, not significant; SIPS, sickness impact profile score; SP, Spearman correlation; N, number of patients. i) ϭ study design. ii) ϭ intervention . iii) ϭ outcome measures.
